Thirty-two Holstein heifer calves receiving conventional rations were supplemented with 0 (control), 125, 250, or 500 IU vitamin E/calf/day. The objective was to determine the optimum requirement based on their performance from birth to 24 wk of age. Results on weight gains, feed consumption, serum enzymes indicative of cell membrane damage, immune responses, and metabolic profile indicated that supplementation of calves receiving conventional rations with 125 to 250 IU/day may maximize their performance.
Introduction
The vitamin E requirement of dairy calves has not been determined nor has the effect of supplementation on the immune response been studied adequately. Earlier studies indicated that calves fed conventional rations do not receive adequate amounts of vitamin E and supplementation could enhance their general performance and immuno-competency. The objective of this research was to study the performance of calves from birth to 24 wk of age when supplemented daily with graded amounts of vitamin E.
Procedures
Thirty-two Holstein heifer calves were used from birth to 24 wk of age.
Calves were allotted at birth to four treatments: a (controJ), 125, 250, or 500 JU supplemental vitamin E. All calves received colostrum for the first 3 days and then milk at 8% of birth weight until weaning at 6 wk. They were housed in hutches until 8 wk of age and had free access to water and a conventional calf starter. Then they were moved to group pens, where they had access to alfalfa hay and were individually fed a concentrate ration.
The ingredient and chemical composition of calf starter and concentrate are shown in Table 1 Weight gains were recorded weekly until 8 wk of age and then monthly. Consumption of calf starter and concentrate mixture were recorded daily. Jugular blood was sampled at frequent intervals for determination of various serum enzymes, immune responses, metabolic profile, and hematological traits.
Results and Discussion
Data on the performance, serum enzymes, immune responses, and metabolic profile are presented in Table 2 .
Overall weight gains were significantly higher in calves supplemented with 125 or 250 IU than in control calves; gains of calves given 500 IU were intermediate. Total consumption of concentrate was similar in all groups, but calves given 500 IU showed a trend toward lower consumption. Higher weight gains but similar feed consumption in calves given 125 or 250 IU, compared with control calves, resulted in increased feed efficiency • 2ELISA (IgG) titers determined at 24 wk of age in response to a commercial modified live intra nasal bovine herpes virus type 1 vaccine at 7 and 21 wk of age.
Unsupplemented calves had lower blood vitamin E and elevated serum enzymes, indicating that cell membranes were prone to damage. Lymphocyte blastogenic responses to various T and B-cell mitogens were lower in unsupplemented calves, compared with some supplemented groups.
Serum anti-bovine herpes virus type-l antibody (IgG) response to booster vaccination was higher in calves given 125 IU than in control calves. Overall concentrations of cortisol in serum were .higher in unsupplemented calves than in supplemented calves, partially explaining the reasons for higher immune response in supplemented calves.
It is concluded that supplementation of conventional rations with 125 or 250 IU vitamin E per animal per day can increase the performance of calves.
